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Specification 

Title of the Utility Model 
RECORDING APPARATUS 

Claim 

A recording apparatus including a carriage having a wire 
hammer for effecting dotting operation and movable along a width 
direction of the recording paper, and an ink ribbon cassette 
removably mountable to a cassette holder which accommodates an 
ink ribbon movably in a predetermined direction while opposing to 
an effective recording width of the recording paper, 
characterized in that there are provided, on parts of the ink 
ribbon cassette and the cassette holder, a positioning engaging 
mechanism and a holding mechanism which are engageable with each 
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other . 

Detailed Description of the Utility Model 
(Industrial Field of the Utility Model) 
5 The present utility model relates to a recording apparatus 

for performing dot recording by use of a wire hammer, and more in 
particular relates to improvement of a mounting and removing 
mechanism of an ink ribbon cassette. 

10 (Related Art) 

A type of such recording apparatus is "Color Recording 
Apparatus" applied as Japanese Utility Model Registration 
Application No. 60-39248 by the creator applicant of the present 
device . 

15 Fig. 5 is a schematic configuration explanatory view of 

such color recording apparatus. In Fig. 5, a platen 10 is wrapped 
by a recording paper 20, and is driven to rotate at a 
predetermined speed, for example, by a step motor and a gear. A 
carriage 30 is reciprocally moved in a direction orthogonally 

20 crossing the feeding direction of the recording paper 20, for 

example, by a step motor. Fig. 6 is a configuration explanatory 
view showing critical portions of a specific example of such 
carriage 30. It should be noted that the carriage 30 is formed by 
a main body and a cover, but in Fig. 6, these are overlapped and 

25 integrated, and shown by two-dot chain lines. 
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In Fig. 6, in the vicinity of one end of the main body, a 
bearing 31 is provided and a wire hammer 33 is displaceably 
inserted in the perpendicular direction into the bearing 31 via a 
coil spring 32, while in the' vicinity of the other end of the 
5 main body, a yoke 34 is disposed and a coil 35 and an armature 36 
are provided by laminating on the yoke 34, thus a magnetic 
circuit is formed. A plate spring 37 is attached to an inner 
surface of the cover and functions as a pressing spring for the 
armature 36, and a free end thereof is attached so as to 

10 substantially oppose an end surface of the yoke 34 via the 

armature 36. The armature 36 is formed such that a midway portion 
thereof is mutually fitted with guides 38 which are formed so as 
to displaceably guide the armature 36 in the perpendicular 
direction to a midway portion of the inner surface of the cover, 

15 one end thereof presses an end of the wire hammer 33 and the 
other end thereof is pressed by the plate spring 37 so as to 
oppose the yoke 34 and the coil 35. In addition, in the inner 
surface of the cover in the vicinity of the plate spring 37, a 
protrusion 39 is provided so as to be more protruded than the 

20 free end of the plate spring 37, and a hole 40 is provided in the 
vicinity of the end of the plate spring 3 7 side of the armature 
36 for mutually fitting with the protrusion 39, thereby the cover 
is attached to the main body as if overlapped in a state having 
the plate spring 37 and armature 36 attached thereto. By this 

25 arrangement, the carriage 30 as shown in Fig. 6 is configured. 
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and the armature 36 rotates to displace using a touched portion 
of the yoke 34 and the plate spring 37 as the rotation center 
depending on presence or absence of excitation of the coil 35, 
thereby the wire hammer 33 is selectively displaced in 
5 substantially perpendicular direction. It should be noted that a 
guide shaft 41 guides the carriage 30 in a direction orthogonally 
crossing the feeding direction of the recording paper 20. 

Again in Fig, 5, an endless color ink ribbon 50 is 
separately dyed in a plurality of colors in width direction, and 

10 is movably contained in an ink ribbon cassette 51 in a fixed 

direction in a state opposing the effective recording width of 
the recording paper 30. A lug 52 manually feeds the ink ribbon 50. 
The ink ribbon cassette 51 is, as shown in Fig. 7, movably 
attached to a cassette holder 60 from the front of the main body 

15 of the apparatus. The cassette holder 60 is swingably attached to 
the top between both right and left side plates of the front of 
the main body of the apparatus not shown via shafts 61 and 62 
implanted on both right and left side surfaces. A top side of the 
cassette holder 60 is folded in L-shape, and is formed as a guide 

20 63 which opposes the top. . .of ink ribbon cassette 51. On a bottom 
side of the cassette holder 60, as shown in Fig. 8, a plate 
spring 64 is fixed, which has a folded unit formed thereon which 
is mutually fitted with a stepped unit 53 formed at a front 
bottom portion of the ink ribbon cassette 51 for a purpose of 

25 holding by elasticity, for example, by a rivet so as to oppose 
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the guide 63, and on the bottom surface, a motor 66 for moving 
the ink ribbon 50 is attached via an attaching plate 65. Rotation 
output of the motor 66 is transferred to a driving shaft 67 to 
which an end of the lug 52 is removably fitted via a train of 

5 gearings not shown. It should be noted that the cassette holder 
60 is driven to reciprocally rotate, for example, by a motor and 
a sector gear. By this arrangement, the ink ribbon 50 is swung 
about swinging shafts 61 and 62 of the cassette holder 60 along 
the feeding direction of the recording paper 30. 

10 A recording operation of the apparatus thus configured will 

be described. 

Firstly, by making power supply, the carriage 30 is once 
moved to a 0% side (left direction) , and drives a reference 
position signal generating means not shown composed of, for 

15 example, a lever and a photosensor, to generate a reference 

position signal and to stop at the reference position. On the 
other hand, the cassette holder is also rotated to the reference 
position, and drives a similar reference position signal 
generating means not shown: to generate the reference position 

20 signal and to stop at the reference position. By this operation, 
the carriage 30 and the ink ribbon 50 are initialized. 

Then, the cassette holder is driven to rotate a 
predetermined angle from the reference position such that a color 
band of the ink ribbon 50 allocated to a first channel straightly 

25 opposes the wire hammer 51. 
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After the cassette holder is driven to rotate a 
predetermined angle from the reference position in this manner, 
the carriage 30 is moved at a fixed speed toward a 100% side from 
the reference position (0%). When the carriage 30 reaches a 
5 recording position of the first channel in the midway of the 

movement, the carriage 30 stops, and the coil 35 is selectively 
excited to cause a dot recording operation by the wire hammer 33. 
By this operation, the magnitude of a measuring signal of the 
first channel is dot-recorded on the recording paper 30 in a 
10 predetermined color allocated to the first channel. When the dot 
recording finishes, the carriage 30 moves to the 100% position to 
stop . 

In a state where the carriage 30 is stopping at 100% 
position, the cassette holder is driven to rotate a predetermined 

15 angle from the position of the first channel such that the color 
band of the ink ribbon 50 allocated to a second channel 
straightly opposes the wire hammer 33. 

After the cassette holder is driven to rotate a 
predetermined angle from a predetermined position allocated to 

20 the first channel in this manner, the carriage 30 is moved at a 
fixed speed toward the 0% side from the 100% position. When the 
carriage reaches at a recording position of the second channel in 
the midway of the movement, the carriage 30 comes to stop, and 
the coil 35 is selectively excited to cause the dot recording 

25 operation by the wire hammer 33. By this operation, the magnitude 



of the measuring signal of the second channel is dot -recorded on 
the recording paper 20 in a predetermined color allocated to the 
second channel. When the dot recording finishes, the carriage 30 
moves to the 0% position to stop. 
5 Hereinafter, the same operation is repeated only the number 

of the color bands of the ink ribbon 50, and the magnitudes of 
the measuring signals of a plurality of channels are recorded in 
analog way by dot patterns of predetermined colors allocated to 
respective channels . 

10 By configuring in this manner, the carriage 30 is only 

provided with a single piece of wire hammer 33, thus the number 
of parts is remarkably reduced, and the carriage 30 is reduced in 
size and weight, thereby the production cost thereof can also be 
reduced. In addition, because the carriage 30 is reduced in size, 

15 the effective recording width of the recording paper 30 becomes 
relatively broader, and the width of the apparatus necessary for 
securing a fixed effective recording width can be made narrower 
than the conventional one. Moreover, because the carriage 30 is 
reduced in weight, the carriage 30 can be moved at a high speed 

20 by a comparatively smaller motor, thus power consumption can be 
saved and heat generation can also be reduced. Furthermore, 
deterioration of the recording quality owing to shortage of 
rigidity of a driving reel string, or a dead zone due to shortage 
of torque of a driving motor, or the like, can be lessened. In 

25 addition, the ink ribbon cassette 51 can be exchanged from the 
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front of the apparatus, facilitating exchange works. 

{Problems to be Solved by the Device) 

However, in a configuration as above -described, because an 
5 ink ribbon cassette 51 is sandwiched by a guide 63 provided at 

the top of a cassette holder 60 and a plate spring 64 provided at 
the bottom thereof, a plate spring 64 may be susceptible to a 
damage caused by an excessive force applied to the plate spring 
64 at the time of mounting on or removing from the ink ribbon 

10 cassette 51. Moreover, when the ink ribbon cassette 51 is removed 
from the cassette holder 60, both the ink ribbon cassette 51 and 
the plate spring 64 may be simultaneously seized, thus the smooth 
removal may be failed. Furthermore, an edge of the plate spring 
64 may cause an injury to a worker. In addition, parts for fixing 

15 the plate spring 64 and the plate spring 6 4 are also required, 
resultantly the number of the parts is increased. 

The present device solved such conventional disadvantages, 
and an object thereof is to provide a color recording apparatus 
capable of safe and easy mounting or removal of an ink ribbon 

20 cassette with comparatively simple configuration. 

{Means for Solving the Problems) 

The present device achieving such object provides a 
recording apparatus including a carriage having a wire hammer for 
25 effecting dotting operation and movable along a width direction 



of the recording paper, and an ink ribbon cassette removably 
mountable to a cassette holder which accommodates an ink ribbon 
movably in a predetermined direction while opposing to an 
effective recording width of the recording paper, characterized 
5 in that there are provided, on parts of the ink ribbon cassette 
and the cassette holder, a positioning engaging mechanism and a 
holding mechanism which are engageable with each other. 

(Embodiment ) 

10 Hereinafter, an embodiment of the present device will be 

described in detail with reference to the drawings. 

Fig. 1 is a configuration explanatory view showing critical 
portions of an embodiment of the present device, and parts the 
same as those shown in Fig. 7 are marked with the same numerals. 

15 In Fig. 1, on the left side surface of an ink ribbon cassette 51, 
an elastic holding-use pawl 55 having an outside protrusion 54 
formed thereon is integrated by moulding, and on the right side 
surface thereof, a positioning-use protruded body 56 is 
integrated by moulding. On the other hand, a bottom side of a 

20 cassette holder 60 is, similarly with the top side thereof, 

folded in L-shape, and formed as a guide 68 opposing the bottom 
surface of the ink ribbon cassette 51. On the left side surface 
of the cassette holder 60, a hole 69 is provided for mutually 
fitting with a protrusion 54 of the pawl 55 provided on the ink 

25 ribbon cassette 51, and oh the right side surface thereof, a hole 
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70 is provided for mutually fitting with a protruded body 56 
provided on the ink ribbon cassette 51. 

An operation of the mechanism thus configured will be 
described with reference to Figs. 3 (a) , 3 {b) , and 3 (c) . 
5 Firstly, when attaching the ink ribbon cassette 51 into the 

cassette holder 60, while mutually fitting the protruded body 56 
into the hole 70, the ink ribbon cassette 51 is rotated in a 
direction shown by an arrow A so as to press onto the front of 
the cassette holder 60, as shown in Fig. 3 (a) . By this operation, 

10 the ink ribbon cassette 51 is guided by a guide 68 of the 

cassette holder 60, and mounted in the cassette holder 60 as 
shown in Fig. 3 (b) . Then, in a state where the ink ribbon 
cassette 51 is mounted in a predetermined position of the 
cassette holder 60, the protruded body 56 is mutually fitted into 

15 the hole 70 and the protrusion 54 of the pawl 55 is mutually 

fitted into the hole 69. As the result, the ink ribbon cassette 
51 is pressed toward the side of the right side surface by 
elasticity of the pawl 55, and positioning is performed of the 
front and rear, right and left, and top and bottom directions of 

20 the ink ribbon cassette 51 against the cassette holder 60. In 

this state, a predetermined recording operation is executed. Next, 
when removing the ink ribbon cassette 51 from the cassette holder 
60, the pawl 55 is pressed toward the ink ribbon cassette 51 side, 
as shown in Fig. 3 (c) , and while releasing the engagement 

25 between the protrusion 54 and the hole 69, the ink ribbon 
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cassette 51 is rotated toward a direction shown by an arrow B as 
shown by a single dot chain line. 

With the configuration as described above, the ink ribbon 
cassette 51 can be safely and easily mounted to or removed from 

5 the cassette holder 60 by a single hand operation, and 

positioning of the ink ribbon cassette 51 against the cassette 
holder 60 at the time of mounting, and holding of the ink ribbon 
cassette 50 by the cassette holder 60 can be surely performed. In 
addition, the configuration elements can be integrated by 

10 moulding, thus the number of the parts can be reduced. 

It should be noted that the protrusion 54 of the pawl 55 
provided on the ink ribbon cassette 51 so as to be mutually 
fitted into the hole 69 of the cassette holder 60 may be formed, 
for example, in a triangular-shape as shown in Fig. 4. With such 

15 shape, the ink ribbon cassette 51 can be more smoothly mounted 
owing to the portion of a taper C, and dispersion of the 
dimensions of the ink ribbon cassette 51 and the cassette holder 
60 is absorbed by the portion of a taper D, thus the positioning 
can be more surely performed. 

20 Although, the above-described embodiment illustrated an 

example that the protrusions 55 and 56 are provided on the side 
of the ink ribbon cassette 51, and the holes 69 and 70 for 
mutually fitting with the protrusions 55 and 56, respectively, 
are provided on the side of the cassette holder 60, the 

25 protrusions may be provided on the cassette holder 60 side, and a 
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notch or the like for mutually fitting with such protrusions may 
be provided on the ink ribbon cassette 51 side. 

Although, in the above-described embodiment, an example of 
the color recording apparatus performing dot color recording by 
5 use of a color ink ribbon which is separately dyed by a plurality 
of colors and a single piece of wire hammer, the color recording 
apparatus is not limited to the example, and it may be configured 
by combination of a single color ink ribbon and a single piece of 
wire hammer, or by combination of a single color ink ribbon and a 
10 plurality of wire hammers. 

(Advantage of the Device) 

As described heretofore, according to the present device, a 
recording apparatus in which an ink ribbon cassette can be safely 
15 and easily mounted thereon or removed therefrom can be realized 
with comparatively simple configuration, which has a remarkable 
advantage in practical use. 

Brief Description of Drawings 
20 Fig. 1 is a configuration explanatory view showing critical 

portions of an embodiment of the present device. 

Fig. 2 is a configuration explanatory view of an ink ribbon 
cassette shown in Fig. 1, 

Figs. 3 (a), 3 (b) , and 3 (c) are explanatory views of 
25 mounting and removing operations of the ink ribbon cassette shown 
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in Fig. 1, 

Fig. 4 is view of a specific example of a protrusion of 
pawl provided on the ink ribbon cassette. 

Fig. 5 is a configuration explanatory view showing an 
example of critical portions of a conventional color recording 
apparatus . 

Fig. 6 is a configuration explanatory view of critical 
portions showing a specific example of a carriage used in the 
apparatus shown in Fig. 5, 

Fig. 7 is an explanatory view of mounting and removing o 
the ink ribbon cassette in the conventional apparatus, and 

Fig. 8 is an explanatory view of mounting and removing o 
the ink ribbon cassette shown in Fig. 7. 

(Reference Numerals) 
10 platen 

20 recording paper 
30 carriage 

50 ink ribbon 

51 ink ribbon cassette 

54 protrusion 

55 pawl 

56 protruded body 
60 cassette holder 
69, 70 hole 
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